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(54) PRODUCTION SYSTEM OF PLASTIC LENS FOR SPECTACLES 

(5 7) Abstract: 

PURPOSE: To provide the production system of plastic 
lenses for glasses by which the period necessary for the 
process from accepting the order of a customer to 
completion of the product can be largely decreased, and 
reduction of the production cost and decrease in stock 
management can be realized. 

CONSTITUTION: This system features in the following 
processes. In a lense forming process 2, a lens is molded 
from photo- or thermo-setting plastic material according 
to the prescription data of a customer and the molded 
lens or its carrier is provided with an indications specific 
to the lens itself such as the kind, degree, etc. Then a 
photo- or thermo-setting type hard coating liquid is 
applied on the surface of the molded lens and cured in a 
hard coating process 3. The surface of the lens is dyed 
according to the prescription for dyeing in a dyeing 
process 4. An antireflection film is formed on the surface 
of the lens in a vapor deposition process 5 to form an 
antireflection film. These processes are wholly or 
selectively performed according to the prescription. 
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* NOTICES * 
Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This documeiit has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] Based on a customer's prescription data, the lens corresponding to the prescription data is 
fabricated by light or the thermosetting plastic material. The kind of the fabricated lens, It has a lens 
forming cycle including the display process which displays the lens **** concerned, such as frequency or a 
manufacture discernment number, on a lens or its transfer object. A polish process, the hard coating 
process which makes the front face of a shaping lens harden light or heat curing type hard coat liquid, 
The manufacturing system of the plastic lens for glasses characterized by carrying out the selection 
course of the dyeing process which dyes on the surface of a lens based on dyeing prescription, and the 
antireflection film vacuum evaporationo process which forms an antireflection film in the front face of a 
lens based on consistency or prescription, and forming a lens. ' 

[Claim 2] The lens corresponding to prediction prescription data is fabricated by light or the 
thermosetting plastic material. The kind of the fabricated lens, It has a lens forming cycle including the 
display process which displays the lens **** concerned, such as frequency or a manufacture discernment 
number, on a lens or its transfer object. A poUsh process, the hard coating process which makes the front 
face of a shaping lens harden hght or heat curing type hard coat liquid. The manufacturing system of the 
plastic lens for glasses which is made to carry out the selection course of the dyeing process which dyes on 
the surface of a lens based on dyeing prescription, and the antireflection film vacuum evaporationo 
process which forms an antireflection film in the front face of a lens based on consistency or prediction 
prescription, and is characterized by making the lens of a stock item and forming it. 

[Claim 3] The manufacturing system of the plastic lens for glasses according to claim 2 characterized by 
performing the aforementioned make lump at the time of the availability fall of a production line. ; 
[Claim 4] The manufacturing system of the plastic lens for glasses according to claim 1 or 2 which 
predicts the prescription data of the lens which should be manufactured according to the past 
order-received actual result, does not predict, but carries out, it makes to a hard coat process or a vacuum 
evaporationo process, fabricates a lump article, and is characterized by this thing [ making, choosing from 
a lump article and making it go via the process after it ] by order received at the time of the availability 
fall of a production hne. 

[Claim 5] The manufacturing system of the plastic lens for glasses according to claim 1 which has a 
means to compute the indicated value for processing by receiving a customer's prescription data 
transmitted on Une from terminals, such as a retail store, and to give start directions of the 
aforementioned process based on the calculation data. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Apphcation] this invention relates to the manufacturing system of the plastic lens for 
spectacles, and the plastic lens for spectacles which is suitable for manufacture of a progressive multifocal 
lens especially. 
[0002] 

[Description of the Prior Art] The lens for spectacles is created as the object for individuals also in any of 
myopia, hyperopia, a presbyopia, and the astigmatism according to the prescription based on optometry 
10003] On the other hand, a shaping lens made from plastics instead of an ordinary glass lens is 
multiple-use-ized recently and it is especially remarkable in the progressive multifocal lens both for far 
and near. 

[0004] It has been because the lens which manufactures as the former and a spectacle lens being blank 
beforehand, stocks, grinds according to required conditions [ angle / of frequency and the astigmatism ] 
according to a customer's prescription, and considers as the spectacle lens for the customers, or predicts 
the content of a prescription high / of frequency /, manufactures as a finished product beforehand, stocks 
and suits a customer most from the inside is used choosing. A predetermined lens maker's manufacturing 
department is ordered to perform the prescription data of the customer at this time by facsimile etc from 
a spectacles retail store, and they are made as [ input / it is processed into the manufacture data for 
production lines, and / again, / there / into an administrative computer ] 
[0005] 

[Problem(s) to be Solved by the Invention] However, there is also a possibihty of requiring the period for 
one - two weeks even if early after receiving an order before crossing to a customer's hand in order to 
carry out blank shell polish according to prescription of each customer and to manufacture a lens, and 
generating [ mistake / posting / of prescription data to manufacture data ]. In order to require the still 
highly precise processing machine to polish processing, there is a trouble that cost increases. 
[0006] On the other hand, although there is an advantage comparatively crossed to a customer's hand for 
a short time when preparing the finished product beforehand, in the case of the spectacle lens both for far 
and near, in addition to the kind of frequencies, such as an object for **, an object for **, and astigmatism, 
It combines and the teouble that the stock of a huge amount is needed for covering all the kinds of size of a 
lens exists. 

[0007] While this invention shortens sharply the time which the process to product dispatch takes in view 
of the above-mentioned point after receiving an order from a customer, and enabling supply of the product 
of quick and exact specification, reduction in a manufacturing cost and curtaihnent of stock control are 
aimed at, and it aims at offering the manufacturing system of the plastic lens for spectacles which can 
offer certainly the lens which suits especially prescription of a customer 
[0008] 

[Means for Solving the Problem and its Function] It makes into a technical problem to solve the tiouble 
which the above-mentioned Prior art has. this invention A lens is fabricated based on a customer's 
prescription data obtained from each retail store etc. surface tieatment processing (dyeing hard coating 

• ■) of the fabricated lens The vacuum evaporationo of an antireflection film etc. is processed according to 
the data based on a customer's content of a demand. It adds to manufacturing a '*'*** lens from an order 
received consistently to the above-mentioned requirement specification. It is shown in having aimed at 
improvement in the operating ratio of a production line, making the lens of a kind with much need, being 
made to carry out it at the time of the operating ratio fall of a production Une, and making reaUzable large 
shortenmg of the time required by product dispatch from an order received. Namely, it has a lens forming 
cycle mcluding the display process which fabricates the lens corresponding to the prescription data by 
hght or the thermosetting-plastic material based on a customer's prescription data, and displays the lens 

concerned, such as a kind or frequency of the fabricated lens, on a lens or its transfer object. The 



hard coating process whiH^ht or heat curing type hard coat liquid i^llied [ process ] on the surface 
of a shaping lens, and stiffi^ this, It is what is characterized by carrying out the selection course of the 
dyeing process which dyes on the surface of a lens based on dyeing prescription, and the antireflection 
film vacuum evaporationo process which forms an antireflection film in the firont face of a lens based on 
consistency or prescription, and forming a lens. Moreover, the thing for which it has a means for the 
aforementioned manufacturing system to predict the prescription data of the lens which should be 
manufactured according to the past order -received actual result, and to direct manufacture based on the 
aforementioned prediction data at the time of the operating ratio fall of a production line, And the 
indicated value for processing is computed by receiving a customer's prescription data transmitted on line 
fi-om terminals, such as a retail store, and it includes having a means to give start directions of the 
aforementioned process based on the calculation data. 
[0009] 

[Example] Hereafter, this invention is explained with reference to the example shown in a drawing. 
[0010] In the manufacturing system of the plastic lens for spectacles by this invention, as a block diagram 
is shown in drawing 1 , it is transmitted to the host computer 1 of a direct lens maker's manufacturing 
department with online fi-om the terminal with which the spectacles retail store was equipped with the 
prescription data obtained from the customer, or a relay base receives prescription data from a retail store 
with transmission meanses, such as a telephone and facsimile, and online transmission is carried out 
from this relay base. And the above-mentioned prescription data are processed into the manufacture data 
for production lines with this host computer 1. After passing through the forming cycle 2 which fabricates 
a lens based on the manufacture data, Or it chooses and goes, the hard coating processes 3 which give 
hard-coat one on the surface of a lens with the specification of surface treatment processing of a lens, the 
dyeing processes 4 which dye it the front face of a lens, and all the antireflection film vacuum 
evaporationo processes 5 that form an antireflection film in the front face of a lens " Subsequentiy, the 
process with which packs a product lens and shipment is equipped is performed, and the product stock by 
the make lump based on the past order -received actual result is performed at the time of the integrated 
production of the plastic lens according to prescription of customer ****, or predetermined. 
[0011] The data in each above-mentioned process offer required data from a host computer 1 among the 
above-mentioned manufacture data to four personal computers for process connection (it is hereafter 
described as block PC 1 - block PC 4) assigned to the predetermined process block. Moreover, a total (it is 
hereafter described as PC l PC lS) of 18 personal computers for communications controls is connected to 
the low rank of above-mentioned block PC-1- block PC-4. In each routing, these PC l PC lS received 
predetermined manufacture DEDA fi:om the correspondence block PC of a high order with reference-to* 
manufacture NO. of the bar code given to the lens which flows a line, or the pallet, judge the success or 
failure of the inputted predetermined inspection data directly, or have achieved the communications 
control function of transmitting the success-or-failure result and poor item of inspection inputted by the 
worker to the correspondence block PC of a high order. 

[0012] Moreover, in each PC, since the check of passage of a product is performed collectively, the present 
condition of a predetermined product can be checked immediately. A quick answer is attained through 
online to an inquiry of the progress from a retail store etc. based on this present condition data. 
[0013] Next, it combines with the content of the data based on PC per each process, and explains. 
[Lens forming cycle] The lens forming cycle 2 shows the block diagram in the case of using a photoresist 
plastics raw material for drawing 2 . Based on the prescription data from PC-1, make in the content i e 
consistent elegance, and it is divided by the exception of a lump article. It makes, and in the case of a 
lump article, it is divided into a blank stock, a hard coat stock, and a hard-coat -h acid-resisting processing 
stock, and the work label 7 with which required data ( drawing 3 ) were printed by the printer 6 in each is 
published. As a work label 7 published, as shown in drawing 8 , there are "consistent elegance" a 
"structure lump article", a "polish expenditure article", an "HC (hard coat) expenditiire article" and a 
"vacuum evaporationo expenditure article." the data displayed here - setting -- "manufacture ' No " - 
arrangement No. at the time of an order received a basis - a host computer 1 - manufacture No It 
replaces, and it is given and the sequence of numbers of 5 figures is used. Moreover, "a glass mold (P 
type)" points out the upper mould 9, and "a glass mold (A, C type)" points out two kinds of lower mould 10 
As a photoresist plastics raw material to be used, it is urethane acryhc. 

[0014] In the case of consistent elegance, the tray 8 for moulds displayed on the aforementioned work 
label 7 by PC-2 is collated, and ****** is performed. Two accession department 8a and 8b which can 
receive separately the mold pallets 11 and 12 with which tiiis tray 8 has contained the moulds 9 and 10 
Jglass) of a verUcal couple separately adjoined, and the gauze impregnated with the aforementioned work 
label 7 IS apphed for thin box like on tiie outside side of this tray 8 by a help or mechanical means. And 
the these type pallets 11 and 12 are dedicated to the accession department 8a and 8b of a tray 8 



[0015] This tray 8 is taj^^ut from the bottom which it tiered to tl^P^ashing process 13 just before 
tiering, being set to seveSHflaces and the erector of moulds 9 and 10 going into 14. When the "processing 
priority" of the content of directions by the work label 7 is a special express at this time, the tray is 
preferentially sent to the washing process 13. 

[0016] In the washing process 13, in order to make perfect hght-transmission nature of moulds 9 and 10 
and to make good the both sides and tape application in a back process, washing of a peripheral surface is 
performed. This washing is 500 - lOOOrpm about the chuck 16 (adsorption pad) which apphes the 
peripheral surface of the sponge rolls 15, such as an urethane foam which contains a penetrant remover 
in the peripheral surface of each moulds 9 or 10 in the 1st tub, and holds moulds 9 and 10 as the process is 
shown m drawing 4 - drawing 7 . While making it rotate, it is made to rotate in this direction and the 
sponge roU 15 is washed. At this time, the pressing force of the sponge roU 15 is controlled based on the 
outer-diameter measurement result of moulds 9 and 10. In the 2nd tub, the chuck of the use side side of 
each moulds 9 and 10 is carried out, and it is 200 ■ 500rpm about the sponge roll 17 to a non-using field. 
Making it rotate, from a mould center, it is made to move to the method of an outside, and washes. At this 
time, the same rotation as tiie above is given, and the travel of the sponge roll 17 is controlled based on 
the outer-diameter data of moulds 9 and 10, and moulds 9 and 10 are estranged from moulds 9 and 10 
when the sponge roll 17 results in the outer edge of moulds 9 and 10. In the 3rd tub, washing is performed 
by pure water like the case of the 2nd tub. In this way, after being washed, in the 4th tub, IPA Osopropyl 
alcohoU of optimum dose (2-3 cc) is applied to the washing side of moulds 9 and 10, and it is made to dry 
Under the present circumstances, at the time of an IPA application, it is low, and the rotational frequency 
of a chuck 16 is made at it high (refer to drawing H ) at the time of dryness, and although it is about 20 
seconds as the cycle time, if conveyance time etc. is deducted, an actual duration can be ended within in 
13 seconds. 

[0017] In this way, after washing and dryness of a non-using field are completed, before going into the 5th 
tub, each moulds 9 and 10 are reversed, and a chuck is carried out so that a use side may serve as the 
bottom. 

[0018] In the 5th, the 6th, and the 7th tub, washing and dryness of moulds 9 and 10 of a use side are 
performed by the same process as the above 2nd, the 3rd, and the 4th tub. 50 3000 ppm of however, 
activators of a cation system in order to control the adhesion of a use side and a plastics raw material in 
the 7th tub IPA which added is applied and it is made to dry Even if it is which plastics raw material of 
optical hardening and heat curing by this, a mold release characteristic can be improved. After the 
processing in this 7th tub is completed, a mould erector is transported to 14. 

[001®JHl4-shows the example to drawing ^ - drawing 11 like the mould erector. In this example, th©^^ 
up-and-down moulds 9 and 10 are conveyed by the conveyance meanses 18 and 19 (specificaUy based on a 
belt) the object for the upper moulds 9, and for lower mould 10, moulds 9 and 10 are grasped with the set 
fixtures 20 and 21 from these conveyances meanses 18 and 19, and it is transferred to the positioning 
section 22. 

[0020] This positioning section 22 supports the inferior surface of tongue of the diameter direction order 
edge of each moulds 9 and 10 like drawing 9 . And it is met by a mould 9, the mould cradles 25 and 25 
which set the interval by which the mould holders 23 and 24 may be inserted among ten, and have been 
arranged at the perfect level state, and the upper surface of 26 and 26. It has the alignment implements 
27 and 27 of the couple which moves equally towards tiie diameter direction order end face of the moulds 

9 and 10 placed ranging over the opposite edge of this mould cradle, and 28 and 28. Let the opposite end 
faces of this alignment implement be the contact edges 27a and 28a of tbe shape of V character with a 
shallow flat-surface configuration so that two points of the peripheral surface of moulds 9 and 10 may be 
contacted. 

[0021] Therefore, the parallehsm of moulds 9 and 10 is taken out with the upper surface by placing the 
up-and-down moulds 9 and 10 on each mould cradle 25, 25. and 26 and 26. By being pinched by approach 
movement of the alignment implements 27, 27, 28, and 28 between the contact edges 27a, 27a, and 28a 
and 28a, the optical axis of moulds 9 and 10 is taken out and positioning of moulds 9 and 10 is made by 

these. 

[0022] Attitude movement of the mould holders 23 and 24 is carried out by the servo motor towards the 
tooth-back center of moulds 9 and 10, the nose of cam is used as the adsorption pad which carries out 
adsorption maintenance of the moulds 9 and 10 without losing the parallelism, and. thereby, adsorption 
maintenance of the movdds 9 and 10 is carried out. 

[0023] In addition, as shown in drawing 11 , the stamps 29a and 30a used as an index are given to the 
random optical axis ****** sake at the peripheral surface, this stamp position is detected to moulds 9 and 

10 by the photosensor, and the up and down mould 9 and the astigmatism shaft between ten are set by 
them. This operation is performed by rotation of the mould holders 23 and 24. In order to prevent 



incorrect detection of ma^^ther than stamp 29a and 30a at this tilH^tamps 29b and 30b are also 
given to the position shifteTCie degree of predetermined angle to the criteria position, and it is desirable 
to carry out after predetermined angle rotation and to make into a regular position (criteria position) the 
time of detecting the 2nd stamp 29b and 30b at which the 1st stamp 29a and 30a was detected first. 
[0024] After detecting the criteria position of each moulds 9 and 10, angle rotation is carried out, after 
[ which is equivalent to an astigmatism shaft in the bottom mould 10 ] the lower mould 10 rotates, the 
scan of the **** of the lower mould 10 corresponding to the raw material pouring position 31 currently 
formed in the top mould 9 is carried out by the photosensor, and it is measured. In addition, this raw 
material pouring position 31 is periphery radial [ of the upper mould 9 ] from the notch 32 which carries 
out a cavity to the shape of cross- section boiled fish paste, as shown in drawing 1 2 , and the inner edge of 
this notch 32 is prolonged to the position which laps around the lens fabricated a little. 
[0025] After measuring **** of the lower mould 10 corresponding to the raw material pouring position 31 
as mentioned above, the mo\ild holders 23 and 24 are moved on the same axis ( drawing 9 (C) - (D)), and 
after making shaft orientations carry out approach movement mutually and determining inside web 
thickness as them so that between a mould 9 and 10 may subsequently serve as predetermined inside 
web thickness, as the peripheral surface of moulds 9 and 10 is straddled, adhesive tape 33 is wound. The 
mould assembly 34 by which the cavity for lens fabrication was formed by this in the interior is obtained. 
[0026] The above-mentioned astigmatism shaft and inside web thickness are beforehand computed by 
PC-3, and are performed by controUing the object for rotation of the mould holders 23 and 24, and the 
servo motor for thickness control. 

[0027] And just before adhesive tape 33 finishes winding, printing 35 of the same number (for collating) is 
performed to the outside surface of adhesive tape 33 by ink jet with having given the aforementioned trav 
8. ^ 

[0028] Although moulds 9 and 10 have separated the above-mentioned washing process 13 - the erector 
with the tray 8 in 14, a tray 8 synchronizes by conveyance means (for example, band conveyor) to run 
parallel to, and is transported. 

[0029] In the pouring process 36 of a raw material, the mould assembly 34 is held so that the pouring 
position 31 where the erector was set by 14 may not collapse, the pouring nozzle of the pouring head 37 is 
run through by the adhesive tape 33 of the pouring position 31, and pouring of a plastics raw material is 
performed. 

[0030] While resulting in the adhesive tape 33 of the both sides of the insertion point of the 
aforementioned pouring nozzle 38 to the pouring process after adhesive tape winding, two holes 39 and 39 
for air: vents are made in the both sides of a poiu-ing position, the pouring nozzle 38 is inserted in between^* 
the hole, and pouring of a raw material is performed. The air in a cavity escapes from the aforementioned 
holes 39 and 39 as pouring of a raw material progresses. At this time, by detecting the time of flowing into 
the method of both sides gradually fi-om the center of a cavity, since the raw material had viscosity, and 
the air in the space sections a and a of the both sides of the pouring nozzle 38 being exhausted from the 
holes 39 and 39 of both sides, respectively, this air having escaped from the inflow situation of a raw 
material, and a raw material beginning to appear from holes 39 and 39 by the electrostatic-capacity 
sensor 40, a fullness state is detected and pouring is stopped. 
[0031] Here, the function of above-mentioned PC-3 is explained briefly. 

[0032] Each routing of a pouring process is altogether equipped with a personal computer (cell PC), and 
M/C control of the above-mentioned washing process and the erector is carried out. Therefore, ' it is 
necessary to input the processing data (for example, the lens center thick set point, the diameter of a lens 
an astigmatism axiation value, molded dimension, and pouring information) of a corresponding lens into 
each ceU PC. Then, it enables it to send the above-mentioned processing data to the above-mentioned cell 
PC from the correspondence block PC of a high order with reference to manufacture NO of the bar code 
given to the lens or the pallet by PC-3. At this time, the set situation of a mold can be judged now at a 
washing process. And this processing data is taken over to a pouring process like an erector. After a 
pouring process is finally completed, processing end information is sent to PC-3, a passage check is 
performed, and the result is inputted into block PC l. 

[0033] After pouring of a raw material is completed, the pouring head 37 is retreated and the pouring 
nozzle 38 is extracted, it presses down in respect of the TEBU using the fixture 41 of the shape of a tape 
as shows the **** to drawing 16 , and presses down by the means 42, and fi-om the Ught source 43 
( drawing 14 ), hght is irradiated (UV irradiation) and carries out a temporary polymerization. As the 
above-mentioned fixture 41 roUs round tape 41a, it presses it down using an always new tape side 
10034] When **** is a thin lens like drawing 15 , and a raw material gets across to the inside of moulds 9 
and 10 and spreads especiaUy on the occasion of pouring of the aforementioned raw material in order to 
avoid incorrect-detecting with a fuUness state, the transfer speed in early stages of pouring is made late 



and speed is brought ^i]^^ at the stage when the passage of a raw^J^rial was formed, and when a 
fuUness state is approacMlrit sets so that it may be again made late. It is for raising detection precision 
to make pouring speed late at this telophase of pouring. And control of this pouring speed performs 
volume calculation of a cavity beforehand by PC-3, and is performed by controlling the servo motor for 
movement of the valve element which adjusts the opening of a pouring bulb. As for the stage to make 
pouring speed late of pouring, it is desirable to consider as the time of a raw material reaching to 60 - 95% 
of the volume of a cavity. 

[0035] After passing through the pouring process 36, maintenance of the mould assembly 34 is solved, 
and it is taken out by the following polymerization process 44. 

[0036] Time to make irradiation time of the light in the polymerization process 44 into 2.5 - 4 minutes for 
physical-properties reservation of a lens, among these correspond in 2 minutes is performed in 
120-degree-C **10 degree C atmosphere, and the direction of radiation is performed from both sides of 
the mould assembly 34. 

[0037] The raw material temperature after passing through the polymerization process 44 is 160 degrees 
C or more in elevated temperature, and since it becomes impossible the ** tape of a back process and to ** 
polymer work it, it sets the cooUng-o£f period for about 10 minutes in 50 degrees C ■ 80 degrees C 
atmosphere. 

[0038] On the other hand, according to the sequence carried in to the aforementioned washing process 13, 
the tray 8 is also conveyed by the conveyance means, and moulds 9 and 10 return the mould assembly 34 
to a tray 8 with a robot (** material process 45). After accepting the mould assembly 34 in a tray 8, in 
consideration of the speed of the manual operation portion in a back process, the buffer insulation worker 
for about 15 minutes sets 46 within the atmosphere around 50 degrees C - the aforementioned 80 degrees 
C. The number of a display on the work label 7 the gauze impregnated with is applied on the tray 8 at this 
time, and the number currentiy printed by the adhesive tape 33 of the mould assembly 34 are coUated, 
and the check of the identity is performed. 

[0039] The removal work 47 of the polymer which is easy to collect on the boundary portion of the ** tape 
work and the moulds 9 and 10 which strip off adhesive tape 33, and adhesive tape 33 is done after the 
above-mentioned coUating, subsequentiy drive a wedge between the lower mould 10 and the fabricated 
lens 48, both are made to exfohate, the upper mould 9 is further removed from a lens 48, and a lens 48 is 
taken out (mold release process 49). It is possible to automate these although a ******** tape and mold 
release work are done by the help. 

[0040] In this way the moulds 9 and 10 of the top after being released from mold, and the bottom are 
returned»tosth®mEad-pallets 11 and 12 which were flowing corresponding to this, respectively, and the 
fabricated lens 48 is put into them to another lens pallet 50, and they stick again the work label 7 the 
gauze impregnated with was simultaneously applied on the tray 8 on the lateral surface of this lens pallet 
50. What mold collating was performed by PC- 18 after spin washing was performed in the washing 
process 51 and the appearance check was performed simultaneously and passed the mold pallets 11 and 
12 with which the tray 8 which became empty was returned to the tray place, and moulds 9 and 10 were 
returned is stored in the position of the mould stocker 52. 

[0041] On the other hand, the fabricated lens 48 is observed by viewing at the visual-inspection process 
53, and the judgment of the existence of defects, such as a blemish and existence or nonexistence of a 
contaminant, is made. When judged with a defective by this visual inspection, the poor item is keyed at a 
terminal and re-****** is made through PC-4. 

[0042] The lens 48 which passed visual inspection is divided into the shift to the dimension inspection 
process 54 shown in drawing 17 , and the system 55 stocked as a polish article. 

[0043] In the dimension inspection process 54, the check of the frequency of a lens 48, inside web 
thickness, prism, and an astigmatism shaft is performed. These checks are performed by an auto lens 
meter and the digital gage, the data of this lens 48 are read, it transmits to PC-5, the expected 
prescription data beforehand displayed on the work label 7 (bar code display) are received from block 
PC-1, and a judgment is performed in PC-5 as compared with survey data. In addition, when judged with 
a defective at this process, re-****** is taken out with a poor item, a poor item is accumulated as tiie 
measurement data, and technical analysis is presented with it. 

[0044] In this way since the lens 48 which passed appearance and the dimension becomes independent of 
the lens pallet 50, a display is performed to the lens itself so that discernment of the lens **** may be 
possible. What is necessary is it to be good not to be necessarily the number and match which were given 
to the tray 8 (or lens pallet 50) as for this display and just to be able to use it in the routing after it. 
[0045] Display 48a to this lens is made using the heights 56 formed in the periphery of a lens 48 of the 
notch 32 formed in the upper mould 9 in the shape of [ of the configuration ( drawing 18 (A), (B)) of the 
notch 32 ] boiled fish paste, in order to inject a raw material into the cavity of the mould assembly 34 



(marking process 57). Th^|^e, a contact process detection means canfjlct these heights 56, and it can 

carry out by stamping the^ak point as a center. In addition, an image processing detects heights 56 and 
you may make it stamp. And use of a C02 laser is suitable for this stamp. From the bar code of the work 
label 1, the value of the position (radial position) which should be stamped jfrom PC-6 of a high order is 
received in this stamp, and a stamp is performed in it. This is for considering as the position which is not 
influenced, in case the circumference is deleted at periphery plastic surgery process 58^00. 
[0046] In this way, after a stamp is made, a part for a periphery is cut by dry type or wet grinding like 
drawing 19 , and periphery plastic surgery is made by the predetermined outer-diameter size. After this 
periphery plastic surgery is completed, pairing 59 of the lens of the couple the object for right eyes and for 
left eyes is performed, and thereby, the lens forming cycle 2 is completed. 

[0047] In addition, when the profile of the ty^e portion for convex fabrication usually combines the mould 
for concave surfaces for fabrication with the mould for convexes among the moulds used in the forming 
cycle of a lens at this using what was made into the configuration near the configuration of a spectacles 
frame, a means to fabricate the lens of a minor diameter substantially is included. 

[Hard coating process] Although this example explains heat curing type hard coat liquid, of course, it is 
not limited only to a heat-curing type. 

[0048] Since it is divided into a specification article hard-coat [ DC ], and hard-coat one and the 
specification article of the acid-resisting processing DMC before shifting to the process like drawing 20 
when coating processing of the lens 48 fabricated in the forming cycle 2 is carried out, process selection 
directions (nozzle conversion directions) are received from block PC-1, and, in the case of DMC, the Dip 
cut-form 60 is published. 

[0049] In DC type, a spin method and a DMC type make an immersing (Dip) method an example as the 
method of application of hard-coat liquid here. 

[0050] when you shift to a process hard coat [ DC ], in the lens **** process 61, there needs to be nothing 
and end UV irradiation imevenness - it is alike and the towel of the front face of a lens is carried out with 
an acetone etc. Subsequently, UV irradiation is performed by the UV irradiation process 62 on the surface 
of a lens, and the processing for improving a lens base material and hard coat adhesion is made. Although 
this UV irradiation is performed by the high pressure mercury vapor lamp, arts, such as processing by 
the acid, ant potash, and the organic solvent, plasma treatment, microwave irradiation, and processing by 
the electron ray EB, may be used for it. 

[0051] It goes into the spin hard-coat SHC process 63 after the above-mentioned processing. At this SHC 
process 63, as process drawing is shown in drawing 21 , it sets to the 1st tub. It is supported with an 
adsorption pad and is 500 - lOQOrpm: On the front face (concave surface side) of the rotating lens II^ is 2Q0a 
- 500rpm, infiltrating the abrasive material of an alumina system. It **** giving an about [ 400g ] load" 
and pressing the rotating sponge roll, and ablation removal of the front face of a lens is carried out 
physically, and while removing surface, dirt completely, a surface heterogeneous layer is removed and it 
homogenizes. In addition, adoption of the surface ablation means by the ice cleaning which sprays others 
as this processing in the fine grain of the surface ablation means by spraying of an abrasive grain or dry 
ice, and ice etc. is also possible. With this surface treatment, when upgrading of appearance, the adhesion 
of a coating layer, and a back process have dyeing, the dyeing property will be raised. In addition, the 
above-mentioned processing conditions are selected according to the quahty of the material of a lens base 
material. 

[0052] The scrub by pure water and sponge is made to remove completely the abrasive material which 
adhered at the time of processing by the 1st tub in the 2nd tub. Also with this removal, it is carried out 
under the rotational frequency of the same lens as the time of the above-mentioned polish, the rotational 
frequency of a sponge roll, and the conditions of a load. 

[0053] It sets to the 3rd tub and is 500 • 1500rpm about a lens. IPA performs a rinse, making it rotate by 
the grade, and a lens side is made to defecate just before the application of hard-coat liquid. Subsequently 
2000rpm Spin is carried out for 3 - 5 seconds above, and IPA is evaporated. Hard-coat Uquid is applied 
after that and a hard coat layer with fixed thickness is formed by applying spin. At the time of this 
hard coat Uquid appUcation, it is 500rpm about a lens. If hard coat liquid is appUed making it rotate by 
the above grade, there is no surroundings lump of the hard coat liquid by the side of the rear face of a lens 
and a uniform thickness layer can be formed. Moreover, the regurgitation from a nozzle is started in the 
application of hard coat Hquid near the periphery of a lens, and it is made to shift to it to the center of a 
lens. Since the foam m the hard-coat hquid generated in early stages of the regurgitation of hard coat 
liquid by carrying out like this disperses from the periphery of a lens with a centrifugal force and a foam 
does not remain on a lens, appearance and the yield become good. In addition, the application means of 
hard coat hquid may be good also by the spray method in addition to a nozzle, and may be every [ one side 
/ not ] but a double sided simultaneous appUcation of a lens about the appUcation by these 



[0054] a lens is reversecjj^ediately after a hard-coat layer is formel^a lens front face as mentioned 
above - making - a concPf surface • facing down - carrying out - liquid ■ it prevents causing the poor 
appearance by whom In this way, it sets by leaving it for 1 ■ 5 minutes in ordinary temperature (40 
degrees C or less), and smoothing of a hard coat oU level is attained with own surface tension of hard-coat 
liquid. 

[0055] Then, temporary baking which it reacts [ baking ] and stiffens hard coat liquid is performed by 
heating for about 20 minutes at 130 degrees C. Although the heating means of this temporary baking is 
chosen by the kind of hard coat liquid, there are what is depended on hot blast, a thing to depend on 
infrared radiation. As this hard coat liquid, although there are UV hardening type hard-coat, EB 
hardening type hard coat, other microwave hardening type hard-coat, etc., it is practical to use UV 
hardening type hard-coat especiaUy. namely, the restrictions of spin [ if it uses UV hardening type 
hard-coat of this, in heat-hardened type hard coat use, compare, and ] conditions at the time of a 
hard-coat liquid application - there is nothing -- how - it may be a rotational frequency [ like ], and 
viscosity falls [ the direction of an elevated temperature / conditions / setting ] (40-60 degrees C) /, and 
there is profitableness of being easy to smooth a front face It is because there is an advantage which 
furthermore completes the UV irradiation in hardening in 5 - 20 seconds, and can make temporary 
baking unnecessary. 

[0056] Since fixing, water desperation, etc. of an abrasive material generate a lens also in 60 degrees C or 
more after heating after the following process (convex poUsh) and appearance, endurance, etc. deteriorate, 
lens temperature is lowered to 40 degrees C or less with air coohng. 

[0057] In the 4th tub, surface-treatment processing of the convex of a lens is performed like the 1st tub 
the defecation processing by the 2nd tub and the hard-coat liquid appUcation by the 3rd tub are 
performed similarly, subsequently setting and temporary baking are performed like the case of the 
aforementioned concave surface, a lens is removed, and it goes into this baking 65 through visual 
inspection 64. This baking 65 of this is performed at 135 degrees C for about 3 hours, and, thereby, the 
reaction of the hard-coat Uquid of lens both sides is completed. 

[0058] on the otJier hand, the case of the DMC system which forms an antireflection fihn in a hard coat 
front face is shown in drawing 20 - as - the surface polish process 66 - setting •■ spin hard-coat - in SHC, 
the abrasive material of an alumina system is similarly included in sponge, a front face is ****(ed), and 
ablation removal on the front face of a lens is performed Thereby by the soak cleaning of front **, removal 
of the dirt which does not come off and which fixed, and removal of a surface heterogeneous layer are 
made. Subsequently, it wipes, a lens is wiped with the raising process 67 with an acetone etc., and a 
corctaminant'etc. is^removed. 

[0059] Then, a lens is set to the fixture which contains predetermined number of sheets collectively in tlie 
fixture set process 68, an interval is set to it, and batch-processing preparations are made. In this way it 
IS carried out by the surface treatment by defecation by the surfactant on the front face of a lens etc., the 
alkali solution, etc., a hot pure water pull up, and dryness dividing into 13 to 16 tub the fixture which set 
the lens by front ** 69. After front ** 69 is completed, in the Dip process 70, a lens is inunersed into 
hard coat liquid, and it pulls up so that uniform velocity or ******** speed may be controlled and it may 
become desired thickness. 

[0060] subsequently the temporary baking process 71 - setting - 70- 100 degrees C - semi-hardening of 
the hard coat hquid is comparatively carried out under low temperature (for example, air-heating 
furnace) A lens is picked out from a fixture after baking, the lens is used as a paUet common [ every ] 
through the visual-inspection process 72, and it goes into this baking process 73. At this baking process 
73 of this. It heats at 135 degrees C for about 3 hours, and the reaction of hard coat hquid is completed. 
Thereby the hard coating process 3 is completed. In addition, when a defect occurs with visual inspection 
64 and 72, the poor item is sent to block PC l through PC-7, and re-****** is taken out for any process of 
hard coat specification (DC), and hard-coat one and acid-resisting processing specification (DMC). 
[0061] It shifts to drawing 22 here and the stamp 74 of a guarantee of quaUty mark is performed if 
needed. And PC-8 key data, such as distinction of a manufacture number, the existence of dyeing, a color, 
sample color arrival information, the existence of vacuum evaporationo, processing priority shipment, or 
stock, a diameter of a lens, and time for deUvery and the new work label 75 is pubUshed based on this 
And the gauze impregnated with this work label 75 is apphed on the pallet 76 which flows to future 
processes. 

to062] Then, in the frequency inspection process 77, it is measured whether there is any change of the 
frequency except the inside web thickness after hard coating, the measurement data is compared with the 
prescription data from PC-9, and the last check about frequency is made. When judged with a defective as 
a result, a poor item and measurement data are inputted and re-****** is taken out. 
[0063] When the check of this frequency is passed, the necessity of the vacuum evaporationo of an 



antireflection film and d^^tion of being a stock are classified [ whfllr the lens is the specification 
which requires dyeing anSW&y the read of the bar code of the work label 75 again. 

[0064] When shifting to the dyeing process 4, dyeing classification 78 is performed beforehand. This 
dyeing classification 78 is sorted out according to the display of the work label 75 in the object for DC or 
the object for DMC, and the color (DCC) for DC and the color (DMCC) for DMC are chosen. A calculation 
indication of color sorting, the dyeing time, etc. will be given this sorting back [ PC ], and dyeing will be 
performed according to the directions. 

[Dyeing process] Dyeing of a lens makes water distribute a disperse dye, and is performed by immersing a 
lens into the dye bath which added additives, such as an assistant, and was heated at 70-90 degrees C. 
Dyeing concentration is proportional to immersing time. It decides on mixing colors and dyeing time as a 
standard color, and when there is a sample color, in dyeing of the color tone defined beforehand, the 
sample color is analyzed with a spectrophotometer, and it performs mixing colors. On the occasion of this 
mixing colors, the data of the purpose color measured and obtained with the spectrophotometer can be 
computer-processed, and it can carry out by finding a suitable dye bath and dyeing time. 
[0065] boil the lens with which dyeing was performed process 79 -• it sets, and color difference inspection 
IS conducted by viewing, and a size gap of a color omission and half dyeing (dyeing of only the field of the 
half of a lens) and poor appearance are checked in the dyeing inspection process 80 When judged with a 
defective, PC-10 key a poor item, and re-****** is taken out. 

[0066] The lens which is not carried out in dyeing processing or is not carried out in vacuiim evaporationo 
processing of an antireflection fihn is turned to the warehousing processing 83 (PC- 17), and the lens 
which shifts to the system of a stock 81 is stocked. At the time of the operating ratio fall of a stage with 
few orders from a customer (applying to a weekend fi-om the middle of one week), this system predicts 
frequency with the highest order -received frequency, and an astigmatism shaft (90 degrees, 180 degrees) 
based on the past order-received data, and the predicted lens is made as a lens [ finishing / hard-coat one ]. 
When the order of the lens of this prescription is received, and leaving-the -garage processing is 
immediately carried out by the leaving-the garage processing 82 or it requires dyeing, it is turned to the 
dyeing process 4, and it is used for skipping the last process till then and corresponding. 
[0067] Moreover, the lens which is the case where it is the specification which does not require dyeing, 
and requires the vacuum evaporationo of an antireflection film after ending the aforementioned hard 
coating process 3 passes the dyeing process 4, and shifts to the vacuiun evaporationo process 5 ( drawing 
23 ) of the foUowing process. 

[Antireflection film vacuum evaporationo process] At this vacuum evaporationo process 5, collating of the 
necessity of vacuum evaporationo and .classification based on it are performed, after the lens whiohSB. 
requires vacuum evaporationo passes through fi-ont ****** 84 (chlorofluocarbon loess washing), it is stood ' 
put m order and dedicated to a cage 120, and it passes through visual inspection 85. When judged with a 
defective by this visual inspection 85, PC- 11 key a poor item and re-****** is taken out. 
[0068] The lens passed with visual inspection is set to a dome 86, and vacuum evaporationo is carried out 
within a vacuum chamber. Although this vacuum evaporationo is performed in order of the concave 
surface vacuum evaporationo 87, the return set 88, and the convex vacuum evaporationo 89, as for this 
chamber, 5 tub type or 3 tub type is used. In a 5 tub type case, it consists of the **** chamber 90 the 
concave surface vacuum evaporationo chamber 91, the return chamber 92, a convex vacuum evaporationo 
chamber 93, and a drawing chamber 94 like drawing 24 , and, in a 3 tub type case, consists of the **** 
chamber 95, a double sided vacuum evaporationo chamber 96, and a drawing chamber 97 like drawing 
25 . By tiie aforementioned **** chamber, by about 10 to 4 Torrs. and the vacuum evaporationo chamber 
It IS referred to as about 10 to 5 Torrs, and control of thickness is performed by the light contirol of the 
reflected light. In addition, in the case aforementioned 5 tub type, it has the reversal mechanism in which 
the lens on a dome 86 is reversed automatically. This reversal mechanism supports the electi-ode holder 
98 which holds two lenses as 1 set possible [ reversal ] in a dome 86 with the centa-al shaft 99 as partially 
shown in drawing 26 . When the salient 100 for reversal is formed in this electi-ode holder 98 and the 
vacuum evaporationo of one side of a lens was completed, tiie rotational fi-equency of a dome 86 is dropped 
on 30 second / 1 rotation grade. When the aforementioned salient 100 for reversal is pushed and 90 
degrees or more rotate in the cylinder 101 ( drawing 27 ) for reversal from the outside of a chamber it is 
reversed by self-weight. A cyhnder 101 is shortened after checking tiiat one or more revolutions of domes 
86 have rotated. 

[0069] Interference color inspection 102 is conducted by PC- 11 after a vacuum evaporationo end when 
judged with a defective here, a poor item is inputted, and re-****** is taken out. 

[00701 The lens which passed the interference color inspection 102 is again dedicated to the 
aforementioned cage 85, and CF processing 103 is performed. This CF processing is made into batch 
processing, washes by calcinating Gt processing by about 50-degree C hot blast for 15 to 20 minutes) and 



shifts to the color differe^^spection 104. In this color difference insj^l^n 104, it is performed using a 
spectrophotometer whefl^ the omission of coating has arisen mainly by front ****** and the 
comparison operation of the amount of demand transparency and the amount of transparency by the color 
omission is carried out by PC- 12, and it checks. When judged with a defective here, it keys the 
measurement data based on a spectrophotometer, demand color data (sample color data are included) 
and a poor item, and re-** (return at process before dyeing) directions are issued. 

[0071] The lens which passed this color difference inspection 104 shifts to the last outer-diameter 
inspection 105, and final visual inspection is conducted here. PC- 13 key this inspection result and, in the 
case of a defective, a poor item is inputted. A shipment article is henceforth turned to a packing bag 
printing process among the excellent articles which passed this final inspection. 

[0072] On the other hand, in case it shifts to the dyeing process 4, when it is the lens of specification 
without dyemg, in a case 106, it is contained by common [ every ] in the state of a pair, and is turned to 
the aforementioned last visual inspection 105. 

[0073] The lens which ended the last visual inspection 105 is classified by the system shipped 
immediately and the system carried out stock 107. At the time of decline in an operating ratio, the system 
which results in this stock 107 is made, and is made to be the same as that of the case in the end stage of 
the above-mentioned hard coating process 3, and shipment is equipped with it. 

[0074] All the maniifacturing processes of a lens are completed above and it goes into a packaging process 
[Packaging process] In this packaging process 108, necessary printing 110 is given to the sheathing bag 
109 into which a lens on either side is put by the printer 111, and horizontal line printing 112 of the 
diameter durection which serves as a standard in the case of a **** cut in a spectacles store is given to a 
lens. And a lens and the sheathing bag 109 are carried out coUating 113, and a lens is dedicated as a 
couple Subsequently, classification and packing 114 are performed, and the shipment processing 115 
(PC- 14) IS made and shipped. It is confirmed by PC- 14 whether a product predetermined in this shipment 
processing 115 is shipped to a predetermined destination. 

[0075] on the other hand, the system of a stock 107 should pass the wording packing 117 (packing in an 
one lens unit) as a warehoused item - the warehousing processing 118 is made Printing data are received 
in this wording packing 117 from PC- 16, and it is printed on a bag 119 in a wording packer based on this 
As for the content of the print, the existence of a manufacturing date, a product name, fi-equency (S. C. 
shaft, the degree of subscription), and vacuum evaporationo etc. is printed as a bar code type 
L0076] The poUsh process 121 ( drawing 28 ) after the lens forming cycle 2 It is what is made into a 
spectacle lens by grinding this, using as blank the lens fabricated in the lens forming cycle 2 It is 
maiiagsd*by block PC-2, the work label 122 with which predetermined specification was printed by 
reading of a bar code is published from Label Printer 123 (production card issue 124), and check view 125 
of SS processing (processing specification to the configuration near a spectacles frame) is given 
simultaneously. 

[0077] Expenditure 127 of the blank 126,126 which suits it according to the content of the 
above-mentioned work label 122 is performed, a blank front face is carried out blocking 128 by tape 
apphcation, and the periphery plastic surgery 129 is performed about the specification article of an outer 
diameter. Subsequently, a block is canceled by DEBUROKKU 133 through the CG cut 130, smoothing 131, 
and polishing 132, a chamfer 134 is performed as occasion demands, and washing 135 and lens marking 
136 are performed. Subsequently, a dimensional inspection 137, the dotage inspection 138 and the 
outer-diameter inspection 139 are checked through PC-15, and are supplied to the above-mentioned 
marking process 57 or the pairing 59 after it. 

[0078] In addition, although two or more PCs for communications controls are further arranged in the low 
rank and perpendicular distribution is aimed at using four sets of the blocks PC for process connection in 
this example in order to mitigate the load of a host computer, if the capacity of a host computer is large 
enough, it is also possible to connect a host computer and each terminal arranged at the routing, and to 
carry out direct access to the data in a host computer. Moreover, it can replace with above-mentioned 
configuration, an engineering workstation (EWS) can be connected by the Local Area Network (LAN) the 
data server for data storages prepared into LAN from EWS can be accessed, and predetermined data' can 
be obtained. 

[0079] The data which are offered in any case are the newest updating data, and can always manage now 
deletion of accumulation of the manufacture data of a new order article, the renewal of setting data, and 
the manufacture data after the completion of processing etc. with a host computer. 

[0080] Moreover, with a host computer, the poor item data generated at each process are accumulated 
and the data for the technical analysis for reexamination of the material of construction and work habits 
can be extracted now. Moreover, even if the array of the hard coating process 3, the dyeing process 4, and 
the antireflection film vacuum evaporationo process 5 is not necessarUy the sequence of an example it 



can be carried out, and ^^the same about other processes. If it arHges with the sign used in the 
aforementioned example aWut the sequence of this process, combination hke cbawing 29 is reaUzable. 
[OO8I] 

[Effect of the Invention] As explained above, according to this invention, input into a computer the 
prescription data or option data obtained from the customer, and it changes into processing information. 
Since each manufacturing process can be managed based on the processed prescription data and it can 
manufactm-e by integrated production A mass production is made possible for the spectacle lens which is 
a multi form small-amount production article with consistency. Moreover, do not stock a product by 
product dispatch from an order received, therefore the number of stock and inventory space about goods 
are cut down, and the management becomes easy. And when what had required at least 30 hours when 
the time required by goods dispatch from an order received was based on the conventional grinding uses 
photoresist plastics, it can be sharply shortened with about 5 hours, and it becomes possible [ passing a 
customer's hand early so much ]. Moreover, since work at each process is done by automatic or hand 
control according to directions by the computer, there is little room of individual differences to enter and 
it can offer the high lens of the quality which suited to prescription of a customer. 
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2. **** shows the word which can not be translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l1 The block diagram showing the manufacturing process of the plastic lens for spectacles in 
this invention. 

[Drawing 2] Process drawing showing the detail of the lens forming cycle in drawing 1 . 

[Drawing 8] Explanatory drawing showing the example of a content of the indicative data of the work 

label used in drawing 2 . 

[Drawing 4] Explanatory drawing showing a way stage of peripheral surface washing of the moxild in the 
washing process of drawing 2 . 

[Drawing 51 Explanatory drawing showing a way stage of **** surface washing. 

[Drawing 61 Explanatory drawing showing an IPA application state. 

[Drawing 7] Explanatory drawing showing the reversal support state of a mould. 

[Drawing 8] The graph which shows a rotational frequency and time with the time of an IPA appUcation 
and spin dryness. 

[Drawing 9] (A) Explanatory drawing showing an example like the mould erector of ■ (F) drawiTig % , 
[Drawing 10] The plan showing the physical relationship of the mould of the upper and lower sides at the 
time of each process of drawing 9 . 

[Drawing 11] Explanatory drawing showing the index for astigmatism shaft detection of (A) and (B) 
vertical mould. 

[Drawing 12] The perspective diagram showing the notch formed in an upper moxild. 
[Drawing 13] Front view showing an example of the pouring head of a plastics raw material. 
[Drawing 14] The cross section showing the state of pouring a plastics raw material into a mould 
assarablysby'the pouring head. 

[Drawing 15l Explanatory drawing showing the internal situation of having seen from the ^*** 
transverse plane. 

[Drawing 16l Explanatory drawing showing a way stage which closes the inlet section after plastics raw 
material pouring. 

[Drawing 17l Process drawing showing the process after a lens forming cycle. 

[Drawing 18l (A), front view showing the physical relationship of marking to the lens by which (B) 
fabrication was carried out. 

[Drawing 19l Front view showing the lens after periphery plastic surgery. 
[Drawing 20] Process drawing showing the detail of a hard coating process. 

[Drawing 2l1 The block diagram showing the detail of the process of the spin hard coating in drawing 20 
[ Drawing 221 Process drawing showing the detail of the dyeing process which shifts from a hard coating 
process. 

[Drawing 231 Process drawing showing the detail of an antireflection fihn vacuum evaporation© process 

and a packaging process. 

[Drawing 24] The block diagram showing the content in case the vacuum evaporationo chambers in 

drawing 2^ are five tubs. 

[Drawing 25l The block diagram showing the content in the case of **** 3 tub. 

[Drawing 26] Some plans showing an example of the reversal mechanism of the lens holder on a dome 

IDrawing 271 **** side elevation. 

[Drawing 281 Process drawing showing the pohsh process at the time of fabricating the blank for poUsh by 
the lens forming cycle. 

[Drawing 231 Explanatory drawing showing the example of arrangement change of each process of 
drawing 1 . 

[Description of Notations] 

1 Host Computer 

2 Lens Forming Cycle 



3 Hard Coating Process 

4 Dyeing Process 

5 Antireflection Film Vacuum Evaporationo Process 

7 75 Work label 

8 Tray 

9 Upper Mould 

10 Lower Mould 

11 12 Type paUet 

15 17 Sponge roll 

16 Chuck 

22 Positioning Section 

23 24 Mould holder 
25 26 Mould cradle 

27 28 Alignment implement 

31 Raw Material Pouring Position 

32 Notch 

33 Adhesive Tape 

34 Mould Assembly 
37 Pouring Head 

39 Pouring Nozzle 

40 Detection Sensor 

41 Fixture for Presser Foot 
48 Fabricated Lens 

50 Lens Pallet 
52 Mould Stocker 
56 Heights 
60 Dip Cut-form 
76 Pallet 

85 Cage 

86 Dome 

109 Sheathing Bag 

117 Wording Packing Bag 



[Translation done.] 
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m^(D!iii^{cm'^i'^ u-^xsTMSit-ii^-r^ ^ t t}^x 

[0 0 0 8] 

[5SSSrft?^-r5fc*(D#©t3j:Wtffl] ±fBS§*(Ofi 
Tu:/X(0^?g^tf/<^v\ ^:(^^Jr^$ixyc:u>'Xco^ffi 

6 1/ > X^r^ff^ U ^ $ ixfc 1/ >-X(oaigfo 5 V Ml 
so S^^S^u-^XfB^-O^^Sri^^-Xifcll^cO^S* 
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[0 0 0 9] 

[0 0 1 01 *^P^tcJ:58Mftffiy^7^;^:y^ u^^XcT? 

ct 9{c^eoXi^5o ^UT. :i<07}>:::^ }>=3:/b''ziL— 1 
x±fSA!i:^T''- ^ amm y-Cym coSitx - {c Jp X ^ 
ix. ^:^0Mit7=-^5^{::S-:5^,^Tu:^X^^ff$-r'5^?f^X 
g 2 SrS;t <7) , vXo*ffi*fiSADXcott«{c J: ^} u- 

l^>X(D^®{c^fe^ffi1-^feX^4. UVXO 
^StcKMKihll^ff^^t-^SWESih^^tfXS 5 (O-r 
-<T*yb«SS^UT»*U> ol^TMfp^'>X(r)^ig^ 
tT^^oTtb^{c«±^xe^tT^.^^\ ®*<H^<7)Afi;^{c 

[0 0 11] ±fB#XS{c:fott5x-^Ji. /J^;;^^=l> 
t'^--^ 1 ^>^B'T^(7)XSv'n ^y^tcfi)*:) ^Tjbn/c4 

PC l-Xn PC4 tISi-) tC^fUTJifaMat 

5o ±fBXn y ^ PC- l--y^n -/>^ PC-4<0 

^-^^ (tlT. PC-l-PC-1 8i:|5^) 
;h.Tv^^o :i^x?5PC- 1--PC- 1 8(i^ix^:*ixof^ 
^Xgfc*5i>T. v^rsSti^ t-vX^/N-u^y Kcf^ 

ns/:5^PC;i-?>^^0]Sitx-i5^S:SBl9. Xf)^M:L 
f9 A;^$ixfc«IS(0'&5fe*^^S^S 5: J::^(OitlJ;X 




n :y ^ p c \^mtir^m(Dm\m\mm.m^^f:L LTI. ^ 

[0 0 1 2] Sfc. #PCXIi»ii:TMfaC03lii<D^rr: 

[0 0 13] 2fe{;i#xgicot pc(cj;5x-^<7:>rtg 
10 [U>-X^£jgX@) UVX^?i^Xg2lt. HI 2 tC^tBlib 
:Jo'9. PC- l;5i>bOiaf:*7='-^{cS-^l/NT^(7)P^^, 

6^cJ:^9fp^T^$i^/c^tll7^/^7;65^^7^i^5^ ^^^^ 

D^^iJ > Mt*9iA^p"nJ . W»AV^ffiLp"pJ . THC 

e^ti^o 4fc r;(fy>^^ (p^) J i:ii±^-/PK95r 
itt. r;(f^y;g! (A, CS) J ir HT^-zix K 1 0 CO 

[0 0 1 4] -Sp"p(^4i^ll. PC-2tcJ:»?MEftll 

^-yuK9, 10 ^fi>^icH3i^UT(/^^S 
b 1 1, 1 2^fli>!?{cSAtl^r t(OT-#^2o 

8 c;^:^ftiJ®tCmitBf'tll^-</W 7 

1, 1 2tthU-8(DSASi58 a. 8 b{C^i^?.ix5, 

[0 0 15] ^(oviy-s\±m.mh^^^xwmmK±y 

h^tl. ^-/i-K9, 1 0(7)M3:z:XSl 4[cA'5igtfjc^ 

Sti^xmi 3--(iS«;^$ti/cTffi'J;?)-bl®[±i$tL5o 
40 (ot^V^m^^^i^7\cx^^ff^fym<D rADXffi5feiilfi:j 

3--i^b^X'5o 

[0 0 16] ^^Xgi 3tc::^o^/^Tll. -^e-zi^Kg. i 

*^ti.5o rco^^(i, ll4~D7{c^(DXg^^i-i: 9 
t-. ^llitc:ioi^T#^-/uK9^filll ooifBic^ 

^ESrST. ^-/UKQ, I 0 ^^l^i-^^-V 5/ ^ 1 6 
50 K) ^5 0 0— I 0 0 Orpin T*(Hlte$-frSi 
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fl9Sic;^7K>'i/n— 7^200 — 50 Orpm "Clilte 

5o r(0,^^^-/uK9, 1 OJlSijtfii:P)1$coiH]te;^)5-^ 

-/WK9, 1 0(7)^^lx-^tcSoa^T»J^®^tb. 
:xv?n-/n 7;55^-/uK9, 1 OcO^^igtcigoy^ci:^ 
^-/i-K9, 1 0 7D-e>glP«T$^^o ^3«T{i. 

tTi5t^$i^fc<7)'t,||4^f^c:fo^^/^T^-/^K9, i Oco 
Sfe^StcJgl: (2-300) (DlPA (-r y>^n tVu-r/u 

6 (D(H!te^5r I p Am^m{cm&< . ^mmam < 

[0017] w 9 UT#^^Dicogt#:Jo cl:l>*$fci^;6S^T 
Lfc(D.-t>^5lftcASSfrtc#-=e-/bK9, 105:Ste^ 

[0018] US. m7lf tC*Dl>T{l. tuffi^ 

2. ^3, m4«t[^^c9-:/uirJ^(cJ: t)^--/!^ K9, 

7 w^c^n ^fidim^^mj vtz(oib'e-/u i^MiLJimi 4 
1 0 0 1 9 1 ^—/\^ Kiiaiixs 1 4 II. la 9 1 1 

ffltT^-/uKl Offli:(7)a8ig^gl 8. 19 
{Cft^/uhtcj:5) I^J:9±T(^^-/uK9, 1 0;i5^ 
i^^ix. wix?)^i^^gl 8, 1 9;!)-?>iri/ hf^s,2 
0, 2 Uci t9^-yuK9. 1 OSrffiltLT&eStfegp 
2 2^^^^tl^o 

[0 0 2 0] :it7)^S9ti^gB2 2(i, II|9(7)i5fC^^ 

-/UK9, 1 0(DiE"g:^fS]tfimffiac7)TS*^x. ^^o 
^-y^K9, 1 0rBl(C^-yum^f 3, 2 4 ^^^fl^ 
$ 5 r«1 PS 5r I ^ X (c lag $ H ;t ^ - y u 

KS-&2 5, 2 5:fcJ:i/2 6, 2 6 <D±®tC^:oT4o;5^ 

/I- K 9 , 10 (7)ii:@;^fp]mj^iS®(c:[Siiti?S^{c^ffi)-r6 
~M<0:E;aiLA2 7, 2 7ioi:Uf2 8, 2 8^WU. w 

o:E;H1 l A<^itrsiSffi(t^-/u K 9 , i o (Dm^(D 2 

2 8a t^tlX\f^hc 




^#ga¥5-19212 



(4) 
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[0 0 2 U Lfcj5^oT±T(^^--/UK9, 1 0;&^-tix 
KS-^ 2 5 , 2 5, 2 6, 2 6±tCfi;6^n 

^^hBLflr2 7, 2 7, 2 8, 2 8(D^^^W}X^ 
c^aig#2 7a, 2 7 a4oJ:t>*2 8 a, 2 8 a rax^j*!^ 
$ix5rttcJ:f:)^-;U'K9, 1 0 <7))ttt;5StiJ$tu. :i 
ixt){cJ:«9^-/uK9, 1 0 (7)fii:@gt*^5/^$tv5o 
[0 0 2 21 ^-/l- Kf^l^:^ 2 3, 2 4 (t. ^-/U K 

[0 0 2 3] K 9 , 10 iCfi, mi I JC^i" 

9 a. 3 0 a;05J£$nT4^'9. ^ (D^iJRl^ig^^ir V+h 
X^mL. ±T<D^-/UK9, 1 OP0l{C:fe(:^;5SLISttS: 
^t^-^^o r(7)iSm^^-/l-m}tJr2 3. 2 4(Z)lH]te 
{Cj;oTtT>:e*:>ixSo r(Dt^S!j^2 9 a, 3 0 a JgJl^ 

20 -rtv/^cfi:g{;itsy^2 9 b, 3 0 b^mi.xi6^^ ^-r 

mi(Dm^2 9a, 3 0 a$:1^tbUfc(0i^m^^iano]|5 
^ii:. m2(7)M^2 9 b, 3 0 bSr;^mLfc<i:#5:jE^ 

[0 0 2 4] ^^-/UK9, I ocDmm&m^^ihLtz 

T^-/U K 1 0 r>\B\^ Lfz(Oib±^-/i- V 9 \cm^^ti 

x\^^^wMi^A^ms i\cnjt^-ri>T'e-/uv 1 o(Dm 

Jpl-aAffiB 3 Ui, 012 IC73^-r ct 9 tc±^-/u K 9 CO 

30 mmu^^'i^ij\^\zmm^^^\^:imcw^&-r^mx s 2^^ 

<omm\cm=fm^j:^&m^xmifx\^^^o 
[00 2 5] mm(o J: 0 \zwMtiA^Am 3 1 \cMJt^'ri> 

3, 2 4$rl^-tt^±{c^ii[j$ii (1119 (C) - 
(D) ) / ol>T'^-/UK9, 1 0r«1/eiS^^<^4^'L>i5<i: 
t^:i>i:on^\^\cK\^^cm&^W}^itX^iL>m'k^^L 

tKDh^^-zuh^g, I o<Dmmz^^*^^^^\cLxm^ 

[0 0 2 6] ±fSSL^$a. 4^'il^J?:(lPC-3JcJ:>9^*!> 
a[ffl$4xT:fe'9. ^-/um4^e.2 3, 2 4(D[H]tefll, 

[0 0 2 7] ^Lxm^'r-zfs 3ti^m^^^^m\zm 

50 [00 2 8] ±iei5tJf IS 1 3 -laicXS 1 4 (Ci^l^T 
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[0 0 2 9] J^W<^aAxm3 6(;:::ioi^r(i. M^ziXS 

3(c:aA-^:y K3 7 coaA^ X/U;dS$i]ii^tuT 
:y ^J[^5f^c7)aA^^tt?'^^tbSo 

[0 0 3 0] mrteaAy x/u 3 8 (o^K^w<^WiU(D^ 

^7^-7^3 3 {c(^S^x-:/*«^ftAXS-.^^Pp1tc 
aA&g(Dm'J{C^^a#fflc0 2i®(0:A:3 9, 3 9/5^fc 
tt?>ttT4b*t). ^C07v:<^rBl{caAy Xylx3 8;^5#ii^ix 
Ti^.5N'<^aA;^)Sfl/^^^^^^^ lSWcoaA;653ii^(c:otvT 
=3Pirfc7^>f f^c7)^^^SStife?C3 9, 3 9?^>^,attSc ^ 
<0^^1?.$^fco»fcAiycS2.{^. i^.3isf;653Kfett^*1-^coT^-r . 
t'^y^^C04^:^;^i-bi^:^{CfSjffiiJ;^-^gfDAL. aAyX/U3 
8 60i^fiiJ(O^rpia5a. al^(D^^^5|^ftiJ05\3 9, 3 9 

3 9, 3 9/i)^^.tti*fei5^^c0#.^<^#«^a:ir>-1^4 OT-:^ 

^■r^::i{cj:i9 ^?S«^^1^ai UTaA^^^ff^^tt 

[0 0 3 1] rrT% ±f^PC-3^D^it6{CO^/^Xffl* 

[0 0 3 2] ±iai*itxm. Miz:xS^Dj:t>*aAXS(^) 
^f^HXS T y nvt:'^-^ (-fe/u-p 

Sffi. SIM-fe4^«tt>*aAtWa) ^A>3'r5it:^S;!)Sfe5o 
•?::iT% PC-3{cJ: 19 u^^X^^NUrx htc>H-$ixfc^^ 

C;6>fe>±te*PXx— ^ Sr±fair/uP C r i: 
5J:9{cUT(/>5o jfti^XSX(lS<^ir 5/ h 

-^*lM3i:xSt3J:t>*aAX®{c?ltM;6stL6o AM-fi^ 
tC(iaAXS;d5ji|.Tr 5 lL%\iTMimm^ P C - 3 tcill 
bix. iiigf"^ :/ i^;5S3lff ^tb. PC- 1 tc-?: 

[00 3 3] m*^f(7)aA;65^T Lfc(7)t>{i^ SA-^^/ K 

3 7S:^ii^-li:TaAyX/U3 8. Srfet. ^coMTv?: 

~-yST*^f;i^S4 2fcJ:«9W;t. itag4 3 (Ell4) 

4 1*17^-7^4 1 a*#ffij5J: 9^CLT1t^cf^L^^7^- 
[0 0 3 4] miIBI^#(DaAtc:^LTIi. HIl ScrjJ:^ 
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5o w(^aA»^»Jtc:aAiiSS:»<i-5::t(l:^tii3fSS 
SrifiJ^^/-c^?:)Tfo5o -?:LT::(7)aAitS(7)$iJ^tl, P 

:/coP^^SrliS^5#*cD^i()ffl1^-7K^->5' ^ n h 

a$:a<-f 'SBt^ii:. ^-^^ t:^x^(7)|*:a(Z)6 0-^9 5% 

[0 0 3 5] aAXg3 6^Sfc(7)t>^-/^Kffl3i:ft:3 
10 4(7)i%j#?rfi?#. ot'<^»^Xg4 4(^JSm$ix6o 

[0 0 3 6] 2-6^X^4 4(C^Jt6*(^fiS|;t0#rBm. U 
>'X(Di^ttite{^(Dj^c^2. 5--4 5>i:^n. :L(Db^2 
^t^*i^t-5B#FplJil 2 0°C± 1 OX.(on^%'X:'^fi 

[0 0 3 7] S^Xm4 4 ^Sfc(0*t,(;:)ig3^tU^{^ 1 6 

ot:K^±(^)i§Mt?fe'9, mxg(^^7"-y, ift:^"!;-^- 
1^)1 0 5>rni(?^?^a]fflPpi^:io<o 

20 [0 0 3 8] K 9 , 10 ;6>gufSC0gfe#xm 

1 3'^JRA^tufc)ili^(CLfc;65oT M^-8 tJSill^S 
t-i '9^i^$tiT4o«9. ^->'U'KjteS:fr3 4?rn7K2/ h 
{cj:«9 H--8(cM1- (l^WXS4 5)o hu— 8tc^ 
-/umA£f$3 4^SAixfc(7)-^, mxstc^ott^^ft 
IISFB^><^^t:*- KSr^itLT. SfFtB 5 Ot:- 8 Ot:mI=^ 
co#H^F^{CTH.^ 1 5 5>Pp1(^^'^:y :7riS^axg4 6 5: 
:fi5<o wco^^ h u-8^cg£;^^$i^TV^5jtll^-</^'7 
tC^7j^(0^:/^<-t^-yUKffl3i:f*3 4(D^^r'-y3 

[0 0 3 9] ±fBOflS^m. S«x-y3 S^rSJlt^^^ 
ffiix-yf^H, ^-/UK9, 1 0<!:S«x-y3 3i:C0 

t>ix. ol^TT^-/^ Kl 0 <Jr^ff^$tLfcU>'X4 8 t 

4 8^^^±^-/UK9^|H|LTU>'X4 S^ftttl-f (gt 

SXS4 9) o ^tihisLy'-zf. mmi^max^^ci:^ 

[0 0 4 0] Lxmm^Mz(Dh(D±^ T(o^-^\- 
40 K9, 1 0*1, wi^i:^y■/^:LTiffii^T^/^fcS^^U:y h 1 

I, I 2^^ti^'ixm^h. fiKJF^$i^fcu>'X4 8J1SIJ 
(DU>^X/N*i/y h 5 0-vAtibix. m^\chU'-s\z.^ 

II, 1 2{m^XS5 1 [C:fe*l>T>^ t°Vffir^;^qT^c^^ 
I^B^tC^l^a^iiL 5/ ^ ;65tT/c^ t5tbfc<^ P C - 1 8 

50 [0 0 4 1] ^Jf^$nfcu>'X4 8«i. ^msi^ 




9 

[0 0 4 2] Lfc U>'X4 8 li, la 1 7 

[0 0 4 3] ^-g^^SX^S 4-e(^. U'>-X4 8CDa 
5o M^>'X>— ^i:7^i^^/^ 

1 J:*9S^«9. PC-5{C:^ol^T|la'Jx-^i:itg^LT 

[0 0 4 4] z^oX^x^Wl. ^«^^./^;^L;rcL/:/X4 

8«^, l^^'X^N'U-/ h 5 0;6^^34iz:-r5c7)T\ ^(7)U>' 
Xf@^<^iS!5SiJ;?)Sprtg/c^ J: 9 {CU^-Xgflctcg^;^?}^^^ 

b5 0) tCf+Ufc't->^^^-t-ific-r6t>c7)T/^< ^ t> J: 
< . ^tt«^cOftllX^(C*3VNT^ffi t COTfctb 

[0 0 4 5] rC0P'>'X-^C0^7F4 8 a (1. /I- KB 

K9.tc?F^^$ixfc^:);:3 2tcJ: 9 u>X4 8 <7)^1^i^tc-?: 
2(DW^ m \ 8 (A) . (B) ) o^^itrr 

Tr.c7)SiJEntc(iC0 2 t/-f'-<^i^ffi;6^iii-^o rco^J 

^^^tT?:^t:>tL5o rtb(^^i^gff^xS5 8 0#t;ii^i2;i)5fiiJ 
[0 0 4 6] :i9 LT^«J^;!ls/«^$tL/hfcir. li!l9(7)J: 

L;rc<7)-b*IMffl<tfeiSffli:0-*fcou>X(^^T y 
[004 7] /^:fo. l/>^X(0^?F$XM(Cfcl>-Cffll/^btt 




7<7 

^ :/ c;o ^ t ;i PS ^ $ 6 t> CO -e { i: \ 
[0 0 4 8] ^?gXS2(C4ol/^T^?f^^tLfcU':/X4 8 

5fci^. xsii^fg:^!^ (yx/u^^mit*) ^yay>^p 

[0 0 4 9] zz.x^'—v::i-vm(omMi3^}i\.x. 
p) -)5^'^mii'^^o 

[0 0 5 0] K^- bDCcOXStC^fx-r^^^ 
^^^y-^^^TM^ \\z.i6\^X\^VWMt$h'kfii<^ 

■euvBSf^xme 2tcj:<9 u>'X(^^ffi(cuvfia#*^^T 

/^t>tl. l/>'XS^t/^-K^-^^(^S;«'|4^A<i~ 

[0 0 5.1 1 Xffi^^^^, ^^e^'/N— K=r- h SHCX 
@6 3(CA5o roSHCXge 3T(i. ll2 1fCX5g 

i^$iXT5 0 0—100 Orpra T^SfiSl-^ UVXco^® 
(IMJffiffiiJ) Jc, r/^^:^^(^)WS^J?r^^t^-^oo2 0 
0-^-5 0 Orpm -e[Hl|s-t-?>:^;Jf Vv^n— /US: 4 0 0 gS 

<7)^^«tt. mxSic:^fe;5Sfe54i^fc<i^(^^fe#14Sr 

40 [0 0 5 2] ^21t^C:JQV^T(l. M I «T*(0*iLSBttcM 
« Lfc W^SJ^*fi7k i: :^ V v?{c J: 5 ^ 7 i 9 ^ 

[0 0 5 3] IISlftCtDl^Tfi. l^^'X^IrS 0 0-1 5 
0 Orpm SSX'tElte^-lt/^^S^ I P AtCj: «9 y ^->^?rtT 

^^i/>. K^- ^fK^^^;fli^i:m^^cuvx®>^fi?f^b^ 

it5o O^^T*2 0 0 Orpin &s±X* 3 5&m^ ^ 
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>'XS:5 0 Orpin ^J.±(Dm,&'Qm^^^t^t^h^^— 

[0 0 5 4] ±ffi(7)J: 9tcLT»^>X^Sitc:/N- K=i — 
h ii ;5 ^ ?FM ^ (D ^ li: { c :/ X S ^ it T Qfl ® 5r 

Co ^0l.xm^ (4 0^J£JIT) X*l-55)^r«1iSSbT 
[0 0 5 51 ^l/^T 1 3 0°CXm2 0'7fmm'r^:Lb 

oTtJ:<. * ;^cir:yx^' (40 — 60 

X.) (o^^ii^m^^y\.x^mt^w-'mt\.^ir\^^tj:i£(D 

[0 0 5 6] ^DfS^S. l-'VXSre 0X:K±^ct5< irJJcX 

[0 0 5 7] m4W(c4oi/^Tfi. mimi:mm\^\^>>c 

fji^XU^X^fM.^ :^a^*6 4S:ST*j^fig;6 5{c 
A5o wC>*i^^6 5(i 1 3 5rT*I^J3B#FBltT/c^*^iX. 

[0 0 5 8] -:*r. K=i- .b(^SB{cSltl»±^$: 
?fMi-5DMC^(?5^(COl>Tli, (112 OtC^-fi 9 
t-*fiWSXS6 6fc:t5l>T;^ fWN— h SHC 
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[0 0 5 9] ^i,NX?^^ir :y hXS6 8 tCdoV>Tm^tt: 

^Sr-gLTiK*rti-6f^:ftJCU>'X^F«1il^^lNTir :y 

10 h Ufc?^A?:tifi5fe6 9 tcj: 19 u-vX^ffico^S^tt^J^ 

?l±Jt\ 3-1 6W(c5>*tT^T?:^:bi^So ttjiS 

6 9 jJi^^T L/cCO^D i p X@ 7 0 tCjoV^T u:/X^^n 

[0 0 6 0] OV^X^g:^^xm7 UC^dl^T7 0-1 0 

^^mt^^^o m.^^. t^:/XSrfSfl,^.bffitfctiL. ^ 

(7)1/>'X^^M^SXS7 2k&Xy<Uy htC^g^fC 
20 *'^^xm 7 3 (cASo ::tO;*::^^X5S 7 3 X\'±. 
1 3 5T:T**^3B#F«1JDfiL. K^- 
^-rSo ::i^^-J: K=^-7^^^^^XS3;6SM•T■r 
So :^li,1^^6 4. 7 2X^^tm^V.f:.m^ 
(1, yN-K=i-htt1t (DC) . y^-V^-VtRm)5 
ihMStt^ (DMC) 0:>\i^'rf\^(DTMh. ^rO^A^S 
;65PC-7^^LTXn:y>5^PC-Uc:i5lfeix. Sf^JS 

[0 0 6 1] Z,:LXm2 2-^WU\^. 
mr^-{7(Dn^7 At^fifi:t>}r\.^^ -?:UTPC-8tc®[ 

fc/<^f^|l7-</U7 5:as^^T$i^'5o UT:i<Z){^||7-< 

[0 0 6 2] 8!l.^TSic^^X^7 7tC:}ol^T. K 
^oaoSx-^^ PC- 9^^^,(7)^;^x- 

[0 0 6 3] :y ^^/N-y; Lfc^^. ^(^ 

^<^^*<:0S5. ^ h3'^7!i^i?;5i^(D*JSiJ/&sf^||7-</W7 

[0 0 6 4] ^feXg4fC^tTi-6^^*i. i^*!)^fett 
^^t^ 7 8;5S^T/J:t:>^^So ^(^^fett5>tt 7 8 1^:. DCffl 
;!»-DMCffl;5-Srf^ll^-</U7 5 0«^tCLfc;65oT2lSiJ 
DCffl;^;^- (DCC) . DMCffl;*;^- (DM 

so CO t>m^^tii>. :L(om%m. pct,y)^mm. ^ 
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T^aU^ U T# tifc S Wfei^x - ^ S: 3 >' ^ - ^ ^OjS 
[0 0 6 51 ^^t^fr^^t^Mz, uvXfi , Xjg 7 9 

[0066] :^Vy^Sl (DmcWrf-r^ 1/ 
l>lxvX;6SA*iO;a8 3 (PC- 17) tcjg^ttT:^ f 

S:. strnw (90°, 180") Sr^ayu. ^(D^auu 
[0 0 6 7] ifc. mmy^-v^-r-^^^iims^m 

^Xg(^^«Xg5 (BI2 3) ^WiJir^o 

[0 0 6 8] f^m^^X-y<>^ Lfc U^^XJI A 8 6 
W^MM 87, aiLirj^hSS. fi®^* 8 9 <Dm 

2 4(Oj: ^tc^^l^^-tw^g 0, Dflffi^^f-^v/^9 

^■^ V/<9 4;^»-?>/^»?. 3W^^r(7):^>g^{i^ (i|2 50 
ct ^tc^?|^^>'x<9 5, jS^S^S^-y W^9 6, S^tii 




J4 

L5^-rW<9 It^hfJi^o mt^%^\'r^lyy<X\t.l 0-4 
TorrS^, ^^^YW<"Ctt 1 0-5TorrmSi: ^ 
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